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DETAILED ACTION 

Specification 

1. Claim 1 is objected to because of the following informalities: Claim 1 includes 
"the pump source" in line 3 and lacks strict antecedent basis. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-2,4-5, 7-10, and 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Esterowitz et al. US Patent 4,965,803 (hereinafter referred to as 
Esterowitz). 

4. For claim 1, Esterowitz teaches a method of pumping a wide bandwidth optical 
parametric oscillator to provide mid-IR radiation (column 1, lines 28-31), comprising the 
step of pumping the optical parametric oscillator with a Thulium laser operating by itself 
as the pump source (column 1 , lines 53-56) for the optical parametric oscillator. 

5. For claim 2, Esterowitz teaches the Thulium laser utilizes a YAI0 3 host (column 
4, lines 1-11). While Esterowitz discloses YAIO instead of Ya!03, YAIO is an acronym 
for YAIO3 (see teaching reference Sheps US Patent 6,404,7085, column 1, lines 50-51). 
This interpretation is further supported by the specification of the instant application 
(page 6, lines 10-11). 
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6. For claim 4, Esterowitz teaches the Thulium laser is Q-switched (column 1 , line 
54). 

7. For claim 5, Esterowitz teaches a method of pumping an optical parametric 
oscillator without utilizing Holmium, comprising the step of pumping the optical 
parametric oscillator with a Thulium laser output (column 1, lines 28-31, 53-56). 

8. For claim 7, Esterowitz teaches A Q-switched laser comprising: a laser cavity; a 
Thulium crystal within said cavity; and, a Q-switch within said cavity (figure 1). 

9. For claim 8, Esterowitz teaches the Q-switch includes an acousto-optical Q- 
switch (column 3, line 26). 

10. For claim 9, Esterowitz teaches an apparatus for generating infrared radiation, 
comprising the combination of: a Thulium laser; and, an optical parametric oscillator 
pumped by said Thulium laser (column 1, lines 28-31,53-56). 

1 1 . For claim 10, Esterowitz teaches the Thulium laser is a Tm:YAI0 3 laser, (column 
2, lines 45-46, and column 4 lines 1-9), As discussed for claim 5, YAIO is a commonly 
used acronym for YAI0 3 . 

12. For claim 17, Esterowitz teaches the Thulium laser is selected from the group 
consisting of YAG, YSGG, YALO, LuAG, YLF, Y 2 0 3 , and YV0 4 Thulium lasers (column 
4, lines 13-17). 

Claim Rejections -35 USC §103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claim 3, 6, 11, 14, 16, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Esterowitz, in view of Komine, US patent 6,215,800 (hereinafter 
referred to as Komine). 

1 5. Esterowitz remains applied as above. 

16. For claims 3, 6, 11, 16, and 18 Esterowitz does not teach the OPO includes a 
zinc germanium phosphide nonlinear crystal. 

However, Komine does teach using a zinc germanium phosphide nonlinear 
crystal in order to provide a birefringent phase matched DFG material for the infrared 
region (column 12, lines 36-42). 

It would have obvious to one of ordinary skill in the art, at the time the invention 
was made, to combine Esterowitz's laser and OPO with Komine's zinc germanium 
phosphide crystal in order to provide a birefringent phase matched DFG material for the 
infrared region. 

1 7. For claim 14, Esterowitz does not teach the optical parametric oscillator is in the 
form of a linear resonator. 

However, Komine teaches the optical parametric oscillator is in the form of a 
linear resonator (figure 3) in order to provide gain in the parametric waves (column 1 , 
lines 30-32). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine Esterowitz's device with Komine's linear resonator in 
order to provide gain in the parametric waves. 
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18. Claims 12, and 13, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Esterowitz, in view of Komine, and further in view of Smith et al. US 
Patent 6,647,033 (hereinafter referred to as Smith). 

19. For claims 12, 13, and 15, Esterowitz and Komine remain applied as above. 

20. For claim 12, the combination of Esterowitz and Komine does not teach the 
optical parametric oscillator is in the form of a ring. 

However, Smith does teach the optical parametric oscillator is in the form of a 
ring (figure 2) where the ring configuration is used in the OPO to improve beam quality 
(column 3, line 28-30). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made to combine the combination of Esterowitz and Komine, with Smith's 
configuration in order to improve beam quality. 

21 . For claim 1 3, Komine further teaches including two ZnGeP 2 non-linear crystals in 
order to increase interaction length (column 2, line 39-41). 

22. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Esterowitz, in view of Smith. 

23. For claim 15, Esterowitz does not teach the optical parametric oscillator is doubly 
resonant. 

However, Smith does teach the oscillator is doubly resonant in order to permit 
oscillation at both the signal and idler frequencies (column 1, lines 27-34). 
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It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made to combine the OPO of Esterowitz, with Smith's doubly resonant 
cavity in order to permit oscillation at both the signal and idler frequency. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Stewart, US patent, 6,162,213; Esterowitz et al., US patent 
5,272,708; and Jin et al. US patent 5,854,802 , disclose an OPO with a Thulium laser. 
Govorkov, US patent 6,044,094, discloses an OPO using multiple ZnGeP 2 crystals. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Carter whose telephone number is (571) 270- 
1872. The examiner can normally be reached on Monday-Friday, 7:00 a.m.-4:30 p.m., 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Ortiz can be reached on (571) 272-1206. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





